Reaction between 5-Aminoorotic acid and alky] or aryl halides in dimethylformamide gave esters and/or 1-alkyl substituted orotates depending upon experimental conditions. These compounds were converted into the corresponding 5-acylamino derivatives. The later derivatives were tested in vitro against gram+ and gram-bacteria. The great majority of them show significant growth inhibitory effects. Moreover, some others are specific inhibitors for gram+ bacteria.
INTRODUCTION
The biosynthesis of nucleotides is managed by several enzymes including dihydroorotase and dihydroorotate dehydrogenase which are involved in the synthesis of orotic acid from the carbamoyl aspartic acid, in procaryotic cells.
With respect to this, we intended to prepare some compounds able to inhibit the biosyntheses concerned with the aim to used them as antimicrobial agents.
RESULTS AND DISCUSSION
According to the literature, the 5-aminoorotic acid 1 reacts with arylisothiocyanates (1) , N-arylthioureas (1) or aroyl halides (2) to give 5-acylamino derivatives, and reacts with alkylamines and/or arylamines to give the 2,4-disubstituted-5-amino-pyrimidine-4-carboxylic acid after conversion into the 2,4-dichloro-orotic acid.
In contrast alkylation, esterification and acylation at positions 1, 4 and 5 to give 1,4,5-substituted derivatives, have never been investigated till now.
With the aim to prepare such compounds (scheme), a mixture of 1 and alkyl halide was heated in dimethylformamide at 110°C in the presence of potassium carbonate. In doing that, 5-amino-4-carboxylates orotic acid esters 2 are isolated in good yields as cristalline solids whilst the l-alkyl-5-amino-4-carboxylates orotic acid esters 3 are obtained when the solution in dimethylformamide of 5-aminoorotic acid 1 (or 5-amino-4-carboxylate-orotic acid ester 2) react with alkyl halide in the presence of potassium carbonate and tetrabutylammonim bromide (TBAB) at 65°C. However, yields are rather poor in this case. Added to this, it must be noted that methyl iodide, benzyl bromide and dialkylaminoalkyl chloride led only to the ester 2 in working under the conditions mentioned above.
By the way, the 5-acetylaminoorotic acid 4 is obtained in a rather good yield (75%) when 5-aminoorotic acid 1. reacts with acetic anhydride in the presence of sodium acetate at 140°C for 30 minutes. Results are gathered in table I.
On the one hand, it must be noted that 4 and 51 are quite ineffective versus both strains whilst other derivatives are good inhibitors of bacteria growth whatever the strain tested may be.
On the other hand, 5m, 5n, 6a. 6b are selective inhibitors for gram+ bacteria.
Thus, there are promising results in this series. However, water solubility of compounds must be optimized before activity be evaluated in vivo. C NMR spectra were recorded on a Brucker ARX200 spectrometer. Chemical shifts (δ) are given with reference to the TMS used as internal standard. Melting points were 'determined with a Buchi-Tottoli apparatus and are given uncorrected. Elemental analyses agree within ± 0.4% of the theoretical values. IR were recorded on a FT57 Biorad spectrometer.
General procedures

5-amino-4-carboxylates orotic acid derivatives 2 :
Alkyl halide is added to a suspension of 5-aminoorotic acid (5.8 mmol) and potassium carbonate (5.8 mmol) in dimethylformamide (15 ml). The mixture is heated at 110°C for 4-5h with stirring. After cooling, the mixture is poured out into water. The precipitated is filtered off, washed with water and recrystallized from ethanol.
Compounds 2a and 2f are obtained according to the procedure described for compounds 3.
l-alkyl-5-amino-4-carboxylates orotic acid derivatives 3 :
The 5-aminoorotic acid (5.8 mmol) is dissolved in 100 ml of dimethylformamide at 110°C. After cooling, alkyl halide (6 mmol), potassium carbonate (5.8 mmol) and TBAB (1.6 mmol) are added to the solution.
Stirring is continued for several hours at 65°C. After cooling, the mixture is filtered and the crude is separated according to the following :
The filtrate is poured into the chloroform and the precipitate is washed with ether before to be recrystallized from ethanol. •Ό ^ σ· m 
